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m m m 



[oooi] m^&it^m<Dmm.mm^mx^m^^R^(Dm^^v^h 



[0002] ^^<DMSjS#M^MMIfttt^^f*^^7KyN--fyyotvvT^y/i-T5:K. 

Macromolecules, 1998, 31, 2394. J. Am Chem. Soc. 1996, 118, 6092.) 0 Z.fob<D4k 

^t7km^m^(Dzf^ y ^m^m^umm^(D^mmmmt^xmm'r^ 

Z.tl>mbtLX^^ 0 ^frh(Dit&m<Dzfriy?^fc%n^btem-g,X\1t 

[0003] ^ &&<DMmfo&m<Dmft^<D^/^—te^ifcm&<Dm\< \ t^j/^t^^ 
t*x3bv, \f=-Mt^m^m\^t^ nmfc&vkmmzfflm'fzz.ttfm.&tix 

[0004] ^^^(D^v \ ug.fc&mwtL,x^ mm^Yv^^x^^^xo^ 
*? ■^—^^mmvtcm^^m^m^x.bnx^ ^ D ^n^xK 

Val-Pro-Gly-Val-Gly^Gly-Val-Pro-ay-Val-Gly/^^cDi^^^biX— 
f^Macromolecules, 1999, 32, 9067. Biomacromolecules, 2000, 1, 552.) D i£.f^ 



*^£«^S;ivCVS (J.Phys. Chem. B, 1997, 101, 11007) o 
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^#fF3tS^l:Macromolecules, 1998, 31, 2394 
##fP^C^2:J. Am Chem. Soc. 1996, 118, 6092 
##fF:£itfc3:Macromolecules, 1999, 32, 9067 
##Wl£$fc4:Biomacromolecules, 2000, 1, 552 
##fF^C^5:J.Phys. Chem. B, 1997, 101, 11007 

[ooo5] #3&§m2_Lse*ft \zm&. x-y^zrw&m^x, ummm^m-r^mmm 
[0006] u&^m^m^tm7km^mt^^y^>^^^^( 

-(Val-Pro-Gly-Val-Gly) -) tm.*&<D^*^&tttd&^^V1)mW£U 

n 

[0007] Wki] 



NH2 



Li 
I 

SUG 



-(Val-Pro-Gly-X-Gly)„-U-SUG (1) 



[0008] {±7£,lZ.*$^XXte&n<DT$ym%mX*W, L &T$L Wr~/#— 1?*>«9, SUGIi 

1 2 

1 2 
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[0009] *mm<Dm^^hiz»imm^ mm&mmm&&&mu ^mm^m^^ 

V ^bti%Z.tbti:Z><DX&>Z) 0 

[ooio] miMt&mu 4t&y>i4RTMt:&®8<D&ffc7v— z^k-rmxibZo 

\M2\ik^^l<DCT>^^Y/^mirm (2£*£Molecular ellipticity£<£>M#m) Xh 
So 

mZMk&mKDCDX^WV&^-tm (SS^Molecular ellipticitytOSI#0) Xh 

So 

[04]^'^^4(DCD^^^h/l'^-t"llI (^*^Molecular ellipticity b<Dm&W)X&> 

So 

imsMk&tfoKDCV^^Y^ttlrm tta^£Molecular ellipticity^ <D M ) Xfo 

So 

[IH6]>fb^^580CD^-<^h/^^i-|ll (^SirMolecular ellipticity^ (DM^M) Xh 

So 

[El7]^-a-#j8(DCD^-<^hy^^i-EI (ta^^Molecular ellipticity b<Dm&m)Xfo 

•So 

[|ll8]*ffi^'fb'^^(NH2-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH)tDCD^. 
^WV^irm (^*£Molecular ellipticity^ (Dm&W XfoZ> 0 
[H9]*|-^^'a'^(NH2-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH)(DCD^ 
^W^^-tm (taS^Molecular ellipticity£<£>H#HI) "CfoSo 
[EUOHfrg^U 4, 8(Z)DLSa!l^^:^i-0T^So 
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[igi2]>fb^i<^«#B<ow-Aftj»(jBE^-iBar*j»)<Dig-^«)5o 
coon] omm 

[0012] oy>-^— 

2 

1 

2 

[0013] O^^K 

^^t^tt^^ra, ^^^^^v-^^KcD^-y^^^K-efc^ ( 

Val-Pro-Gly-X-Gly) nXti (Glu-Val-Pro-Gly-X-Gly) n ({S.U XftftlOT^/l^ 
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^{cm^fflVN^^^oVNTfi.B^^a^^^^i-S^-fe/^^i-^ 
^^Kf*T5y^5aS*fc«T^y^lO^^<O^^K^igUTV^o i^Sv^ 

z.t&»smxhz> 0 

^W^hf^oXfe. -^^KON^f*, *M©7VS^^ T-fe 
^Vl'JEs Boc^Ct-ButyloxycarbonyOXfiFmoc^O-FluorenylmethoxycarbonyDTi^: 
«ULXT&oT£>&V\, 
[0014] iZhfaXm V ^^5, ^^^^y^^^K ( (Val-Pro-Gly-Val-Gly) , 

(Val-Pro-Gly-X-Gly); X{*f£t) «^^K^{-J:oTM^^ii#t$^o 

[0015] ^bjo^— (DtfrtLis^mmmnte, ^^v^w-^^K^y^^K 

T#3 0 
[0016] Dfb2] 




NH r (Va!-Pro-Gly-V3l-Gly}.vpAP-Hcu n=1 ,2 

[0017] ^mw<Dm—<Dm-~£i,\s^'mwgm-±. ^^x^v^^v^^^k^^— ^r^^— 

^^M^tt^i-ri:^^*T^^$tbTV^fcfe(J.Phys. Chem. B, 
1997, 101, 11007), -gfl<Z»— ^V^^HLfcte^^o^Tb, M^^tt^r 
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[0018] Mfc3] 

oh 

O — ^ — NH =pAPJ , Jon 
KHHVaLPro-GI,-X-GW n -pAP-ll8n n=1.2 

[0019] ^B^^IHO^U ^ife«J8tt^7^^*^/^^K^Sfe^^5*iFSIS 
[0020] Mb4] 

Sugw-O— ^^-NH = pAP-Sugar 

NH r (Val-Pro-Gly-X GiyVpAP-Sug«r n=1 ,2 

S-jgsr= o. 0-G!uceise 1 a.£G:actose.ft.|8-GJjcosm:ne etc. 



[0021] *mw<Dnw<D&&i,\, ^mmmm\-i. x^^f^wc^jgi:, ^ 

[0022] Mfc5] 

o 

HjN-CHi-(Val-P«>-Gly-ValGlyVpAP««n ipt J 
pAP-Uan 

[0023] *5IW0^3£<Z>»*UV^3ifi«lfl8«:, ^^^^i^^p©— ffi&9fe£U 

/^r^K^^y^rixKtry^— tux. c&mtc^s— ?sv$*>wt 
[0024] um 

0 

H 2 N- CH£-(VsVPro- Gly-X-G lyVpAP-M «» ipI ,2 
CR-> 

a 

pAP-tJan 
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[0025] *&m<Dnx<?>m-tiv^$mmt&tt. ^^^^^/^w—ap&afcasu 

[0026] Mb7] 

Sugar-O— ^~~^>— NH = pAP -Sugar 
O 

CH 2 
CH 2 

£=0 S*jgar= a, /B-Gbcoss . a, £-G!act3s». a, £-G^cosm no et=. 

pAP-SU gar 

[0027] *BMo0-bo0*bv^lfe«t!8H: % ^^^-^^V^^KON^^^b 
Mb8] 

~ ' V -NH = pAPHan 



0 

Chyt = Ac 
Ac-(Val-Pro-Gly-Va^ty)2-pAP-*lan n=1 .2 

[0028] *3I^©£A<D#*LV ^9^^*^^^K©N^Sr»fiU 



£)H 

HO". 

— NH = pAPHan 



CHyC = Ac 
Ac-Gb(pAP-Mim)-(V a J.pT0-Gly-V8l.G!y) r ,-pAP-Man n=1 .2 



[0029] 0»^^K©#*fe*Ss 

#<5o 



WO 2005/051982 



8 



PCT/JP2004/007246 



5fe-f, Fmocfe^iSHffi^fifelCjl^Fmoc-GluCVal-Pro-Gly-X-GWn-OH^^i- 

[0030] OMSJ^^tt5:-fe/v- 

$&mxmmirz > z.bfrxzz> 0 

[oo3i] ur^nm-r^mmm^xox, &mw&mz:Mmiz.m.w~rzi)K #3sw&a>a» 

%mMmizmm'rz>z.b&mmi,tch<Dxnfj:\,\ 
[0032] ^y-xt&FmocfcT^ym m^^^vm^m ) & mmmm t\^x 

wi&ftotco &tc, ^m^mw^m^m^tm^(r>mmK^xm^^<f^ 
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[0033] A) ^Isp-O-T-t^/V D-^>/—^(D^0. 

^XZ7?^\ZteMftm (88ral) fctrys^tt&nO&W, Tk^fOt^MU, 
D-vW-^(10.00g, 5.4 mmoO&jbD*.. fl£$t«#Ut, KJ&ttTLC (JBPIigj&, S£ 

iEii^b/c 0 jwfcyi/fca «j«srft»^^»#u mmm, ^NaHco 

3 

99%) 

[0034] B) p-^hn^rv^-^b^-O-T-fe^/V o-D-^W^K 

ffl^CTi^Lfco ^^-O-T-fe^/V a-D-vy/i/K (10.0 g, 25.6 mmol)^p-^bn 
M10.7 g, 76.86 mmol, 3 eq) ^^ua^V^j^bT^^ft tftAL 
, *3J:^— 9$mmWl,t£o =7^\t*i}m^—T/V4gfc(12.8 ml, 4 eq)SrA0^.T3lft« 
3M$Lfc 0 SJ£<£>itfT&TLC (^ih^: mk^-^V= 1 : 1) -CiiSfrUt, «^nn 
avU-MCftJRU IN NaOH-e3HI> *-?3[Ui5fc#U mM^*i/VJ»&AtlXmW 

ifc* 9.1 g 
74.8% 

[0035] C) p-^ht^zn^/V b-O^WK 

p-nhn7x=;WTh7-0-7tf;k a -D-ryM (93.9 mg, 0.2 mmol)£^H; 
frA^Hf^K (4.7 eq)£^/— /W.l mlKig^U MWVtlo ^(Ditfr&TLC (^n 

[0036] D) p-T^y^ai— /V- a-D-rV/>K 

p-r^ci^^/V a -D— 7WVKWy- /HC8fe&»U 7K^k/-?7^l7A(6 mg) 

o ^<D**^#b^^<Dii^TLC(^nc27}N/VA:^/— /I^=3:l)T*iii^Lfc 0 16 
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[0037] [^^KHtH^fifc] 

E) te%Q<D^3-}?'£r)&mz.X^X, ^T^^/^K^l^&bfco 

^^-Y\ Fmoc-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 

^^K2 Fmoc-Val-Pro-Gly-Val-Gly 

^7°^K3 Fmoc-Glu- Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 

^7^K4 Fmoc-Glu- Val-Pro-Gly-Val-Gly 

^7^K5 Ac-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 

^■Zf^-YQ Ac-Glu- Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 

^Mt$k Voyager ) ^ioT, ^JE£tf>5if&<HTo;fc 0 
[0038] F) fl^#Jl(NH -Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man)^-^ 

2 

(140 mg, 0.13 mmol)£Jft?kDMF(;i^U O^MU^ 2-(lH-7-Tif 

7x- h(HATU) (59.3 mg, 1.2 eq)^^y^nl:V^^T5^(DIEA) (54 ^1, 2.4 
eq)^Px.if#bfc 0 p-T^y^^^V a -D-^W'>K©DMFjSSSR (1.5 eq^PX., 
^ia-eSM^bfeo RJSOJitT^C(^ni3*/VA:^y— /V=l:2)"Cii#U 3R# 

HATU 0.5 eqi:DIEA 1.0 eq&Mz.fc 0 — B#ra&KJS^Jtl^ifc«ri*E**& 
LTl&Vyfco LH20y/V^7^(^r/Wi/TtfcM. ^8^*/— /V)^!fit®i«rfTV\ 
Fmoc-Val-PTo-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man^:#fc„ 
Fmoc-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man^t^y^^-DMF^ 
^(20%)Sr*Px.. 2N?ra«£i^bfco Fmoc&m&&Ktltc-<n%mMLXfrbtm&&%m 

SBSrHPLC (0.1%TFAtK /w= 1:1) -e$<bt£*StMU QfeHfr Wb^l) £ 

J&ik 6.3 mg 
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um 4.4% 

98.3 %(HPLC 0.1 %TFA7k J— JV= 1 : 1^^ ) 
1113. 6[M+Na] + 

[0039] G) 4b-n^4 (NH -Glu(pAP-Man)-Val-Pro-Gly-Val-Gly- Val-Pro-Gly-Val-Gl-p 

2 

AP-Man) (D^f& 

^^-K3(140mg, 0.118 mmoO^TKDMF^^^L, 0 < CtC^iPbfc o HATU(107 
mg, 1.2 eq)£DIEA (90 /z 1, 2.4 eq)£;DP;i}f #Lfco p-T$S7^~ )V a -D-"^>V*> 
K©DMF«*C (1.5 eq)^Px. % M"T*Jf#Ufc. KJ&^itfTSrTLC (^nn*M:^ 

^/-/v= i : i) xmmu 2mm&Bj&&i&Tuzo mizmmvxDMF&mz, 
LH20?/is*9Mm%&*;~^)x~mm&n<>ti o &tMt&&m Fmoc- nh 

2 

-Glu(pAP-Man)-Val-Pro-Gly-Val-Gly- Val-Pro-Gly-Val-Gly-pAP-Man^t: 0 ^<y^ 
^DMF^^(20%)?r*Px., ZOftfeVWftU^o Fmoci%m&&fi\-tlti<D&mmLrXfr 

IR* 37 mg 
JR^ 21.3% 

MS 95.1 %(HPLC 0.1 %TFA7K )V= 1 : 1 
ft^-A 1495. 7[M+Na] + 
[0040] HMb-^8 (Ac-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-pAP-Man) (D-^fifc 

-<^K5(40mg, 0.091 mmoO^JIft^^/l'TirhT^Ki'^U (fClZifoMUt 
o HATU(26mg, 1.2eq)£DIEA(24 /x 1, 2.4eq)^P^#bfc 0 pAP-r^/^KODMA 

/^LH20^77^(^:^y-/V)^T^9^V^Co *ttftj*JU:!J, SfeHfrMb^ 
^8)£#fc 0 
IRA 38mg, 
IjJt^ 73% 
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m& 97.2% (HPLC 0.1% TFAtK l:l-C?##f) 
^H^* 1155.3 [M+Na] + 

[0041] I) CD^^Y;vm^. 

O^b^CD^^h/K 0 J-720) SrffiV vrSJJtLfco 5 x 10" 4 (M)W*S^ 

[oo42] ik&mu 4k&%4Rmk&&8<DCD^?wi'&5 o cfrb5ox;tix»nm&mk^ 

Y<&=rs7**— i/al/mkte^X^>^'^^h*bm$mVX&%Zb&^ 
flfZo4k&Q0l(M2, El3)^b^4(|l|4. 05Mb#*8(BI6. |E|7),*j-M^ 
^(08, ®9)„ 

02, IH3:(A)'fb^^l(^CD^^b/V(B)220nm<7)#?a^T*<D[e]ai.U 
Molecular ellipticity£:ift~f~ 0 i^Tf^Co ) 

04, El5:(AMb^>4<£>CD*^lvHB) 206nm<D&MJ&X<Dte] 
06, 07: (A)^-^^J8(DCD^^h/KB)220nm(7)#?a^-eO[e] 
08, m9:(A)Mm^^0<DCr>^^W^(B) 220nm<D&m&X<Dt®~\ 

[0043] j) ftw^fkat^s^-t/^^an^ 

»JI$3fcl!cSL(DLS, HK-6600) l^oT, It^TWO&f&DiBIJ&fctK 

[0044] >f fr£4& 1 , 4, 8l£fc, *f flg^^bTHF^LTV vfcV ^^K(NH 

-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-O^^M^^r^'fb^^T. f T? 

-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH) }^UT$f £#;&D£-tfr5£, i^M 
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[0045] N^immm^mu^t^it^m8x^m^r^nm'r^u&m5'x:^± 

[0046] tK^n— fy^ntW7^y;vr^K*if©?ag^ttS^^s ^X^^A^r? 

[0048] K^m.m^-mw^m^m^^ &^M&fe<?>mfe 

[0049] >fb^ 1 , *fc, ^Hg#T-£L-C$t£*bTV v£v (NH 

2 

-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH) £:fflV^c„ CLtvb^^KSr^W 

^^^20 n l£Uc 0 ZLWk&m^'^A'Y^JJ*?^ 

h^y^taot, mmwrn^mnu^ io^mu^<o^ Tz-Amm^m^n 
m7kmzmk~fz>ti#>, ^m^m^m^mtL-x, jgi^iMuto $bi^ urn 

£r_L#£i*:5^ mfemMVX, 'b&j:ft^&mmm*kZ>£5izti:<>tc 0 (HI 12) 

[0050] it&to i f-ov >r , mMi>i±.&ut. 45m<D n -A&wm.. itsiii 5 ^< 

Z.btf^thtCo (H12) 
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mmirz>z.b&x%z>tmx.bfrz> 0 feox, ^m^f-hiz, tkmmmfr^M&) 
m\^mtm^m^m^m^tcDDSimmx^tc^>,mm±0m^mxh^t 
v^5o *fc, ^m^y^^mmmt^xmrn-r^thx^o mx.&. try^ 
m<Dmm&mM<v-^x&zmm&M(Dmmz3d\ v-t, ^m^^v<Dmm^m 

mfc&mzmk&&z>z.t&-*smx&z> 0 ^x, ^m^^-hitu&ft^m^m 
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[i] 3^-te#£Uev ^fcZtif-m^?- RT&o T , T5£ (D T*$*L6*t^:/^K 



NH, 



-Lj+eKVal-Pro-Gly-X-Glyk-Lg-SUG (1) 
SUG 



1 2 

m&x&V, miioxtti-cfct), ntai~io©g£$re*>»j, l &t*L rasv^ngc-e 

1 2 

fooTfc M&o TV ^Tb £< . ffigfcOSUG ttS V ^ Ctfeo Tb ^fto TV vOb & 
V\) 

[2] _h5£(l) ^^^SUG^^X^y=f«tO^Tfc^»^^l|B«C0^^K 

o 

[3] _h5£(l) Kl*5rt3X#, ValTfc§»^lX«if 5ft^2fB«^-<^K„ 

[5] m^m-m^m4<DmH^mm(Dm^^h^htj:^nmm^m^/K 
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N'sCCH 3 
Cri 3 0n 



{CH3COJ2O 
. Pyrrtne 



"ft 

Fmoc-(Va)- Pro- G!y-VaV G:y),f CH 
Frroc-G"u-fv'al-Pro-Gly-Vak-Gly)n-OH 
Ac-(VaV Pro- Gly-Va V Gly^- OH 



OAc 



OAc 
OAc 



^CoH 



Honf - ^— NC 2 

^CH 

CH3OH HO^-j 



Fmoc (Val-Pro-Gfc-Val-GlyJrrpAP-Men 

F moc-GJu-iVaf- Pro- Gly-Va !■ GlyJrt- pAP-Ma n 
pAP-Man 

Ac-tVa 1^ Pro-G ^- Va!-G !y)rt- pAP- W an 

(compound B) 



20%p ; perdhe/Dr/F ^j-^Pro-Gly-Val-GIyJn-pAP-Wan (compound 1) 

NH2-GJi>f/al-Pn>Gly-Val-G:y)n-pAP-M8n (compound 4) 

pAP-Yan 



CH 
' OH 
O 



I / — \ Ac=acstyl. Fmoc^-CuDranylmsthoiycabonyl 

[g|2] 




-4X1 

200 220 240 260 280 300 

Wavelength (nm) 
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-1 .2X10* 
-1.3X10* 
-1-4X10* 
[©] -1.5X10* 
-1.6X10* 
-1.7x10* 
-1.8X10* 



(BHfc^«ai ' ' 
- . t ' t . 


! 

— 


• • • • \ 


- 




• • • 






_ 




I I I 


• 

i 



10 20 30 40 
Temperature (°C) 



50 



[04] 

1X10* r-r 



(A) 

5000 Mb-B-^ 4 /' 

I 




200 220 240 260 280 300 
Wavelength (nm) 
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-3000 1 1 1 1 1 1 1 1 1 

5 10 15 20 25 30 35 40 45 

Temperature (°C) 

[06] 




-5X10*1 1 1 " 1 

200 220 240 260 
Wavelength (nm) 
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[07] 



-8000 



-1X10 4 
-1.2X10 4 - 



[e] 



'-1.4X1Q 4 - 



1.GX10 4 
1.8X10 4 



2X10' 




0 10 20 30 40 50 60 
Temperature (°C) 




-3.5X10* t 

200 210 220 230 240 250 260 
Wavelength (nm) 

CBI9] 

-1.9X10* 

-2X10* 
-2.1X10* 
-2.2X10* 

[ei 

-2.3x10* 
-2.4x10* 

-2.5x10* 
-2.6X10* 

0 10 20 30 40 50 
Temperature (°C) 
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Temperature (°C) 
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